Abstract. The aim of this paper is to introduce and study the sequence spaces [w, θ, F, p, q]
Introduction
Let ℓ ∞ , c and c 0 denote the Banach spaces of bounded, convergent and null sequences x = (x k ), with x k ∈ R or C, normed by ∥x∥ = sup k |x k |, respectively.
Let σ be a mapping of the set of positive integers into itself. A continuous linear functional ϕ on ℓ ∞ , is said to be an invariant mean or σ−mean if and only if (i) ϕ(x) ≥ 0 when the sequence x = (x n ) has x n ≥ 0 for all n, (ii) ϕ(e) = 1, (iii) ϕ(x σ(n) ) = ϕ(x) for all x ∈ ℓ ∞ . In case σ is the translation mapping n → n + 1, a σ−mean is often called a Banach limit and V σ , the set of bounded sequences all of whose invariant means are equal, is the set of almost convergent sequences. If x = (x k ), write T x = (T x k ) = (x σ(k) ). It can be shown that
x ∈ ℓ ∞ : lim k t kn (x) = l, uniformly in n } , l = σ − lim x where t kn (x) = x n + x σ 1 (n) + x σ 2 (n) + ... + x σ k (n) k + 1 [16] .
A sequence x = (x k ) ∈ ℓ ∞ is said to be almost convergent if all of its Banach limits coincide (see Banach [1] ). Letĉ denote the space of all almost convergent sequences. Lorentz [11] proved that
The notion of difference sequence space was introduced by Kızmaz [10] . It was generalized by Et and Ç olak [6] as follows:
be any fixed sequence of non-zero complex numbers. Et and Esi [7] generalized the above sequence spaces to the following sequence spaces:
) and so that
Let θ = (k r ) be a sequence of positive integers such that k 0 = 0, 0 < k r < k r+1 and h r = k r − k r−1 → ∞ as r → ∞. Then θ is called a lacunary sequence. The intervals determined by θ will be denoted by I r = (k r−1 , k r ] and the ratio k r /k r−1 will be denoted by ρ r .
The space of lacunary strongly convergent sequences N θ was defined by Freedman et al. [9] as
The following inequality will be used throughout the article. Let p = (p k ) be a positive sequence of real numbers with 0
Let q 1 and q 2 be seminorms on a linear space X. Then q 1 is stronger than q 2 if there exists a constant K such that q 2 (x) ≤ Kq 1 (x) for all x ∈ X. If each is stronger than the other, q 1 and q 2 are said to be equivalent [29] .
Ruckle [15] used the idea of a modulus function to construct some spaces of complex sequences. Maddox [13] investigated and discussed some properties of some sequence spaces defined using a modulus function f . After Bektaş and Ç olak [2] used a sequence of moduli F = (f k ) to define some sequence spaces. Later on Et [4] defined some sequence spaces by using a modulus function. Recently Bektaş and Ç olak [3] introduced some new sequence spaces by using a sequence of moduli
Et and Gökhan [8] have defined the following sequence spaces:
Main results
Definition 2.1. Let F = (f k ) be a sequence of moduli, X be a seminormed space over the field C of complex numbers with the seminorm q and p = (p k ) be a sequence of strictly positive real numbers. By w (X), we shall denote the space of all sequences defined over X. Now we define the following sequence spaces: 
as r → ∞ and uniformly in n.
Proof. We prove the second inclusion, since the first inclusion is obvious. Let
The proof of the following results are easy and thus omitted. 
Lemma 2.5. Let F = (f k ) be a sequence of moduli and let
.
Proof. We give the proof for Z = 0 only. Let
as r → ∞ uniformly in n. Let ε > 0 and choose δ with 0 < δ < 1 such that f k (u) < ε for every u with 0 ≤ u ≤ δ. Then we can write 
Proof. By Theorem 2.6, we need only show that [w, θ,
, so that 0 < λ < λ k ≤ 1 for each k. We define the sequences (u k,n ) and (s k,n ) as follows: Let u k,n = w k,n and s k,n = 0 if w k,n ≥ 1, and let u k,n = 0 and s k,n = w k,n if w k,n < 1. Then it is clear that for all k, n ∈ N, we have
Proof. The proof of the inclusions follows from the following inequality k for all k ∈ N and (α k ) be defined as
Proof. Suppose lim inf r ρ r > 1 then there exists δ > 0 such that 
We can also find K > 0 such that A j < K for all j = 1, 2, .... Now let u be any integer with k r−1 < u ≤ k r , where r > R. Then
Since k r−1 → ∞ as u → ∞, it follows that u 
